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specific alteration of the ordinary condition of the plant cells and
tissues caused by the presence of a foreign organism, results in
the formation of these highly specific structures, which are never
produced by the plant in the absence of this extraneous stimulus.
If, instead of being produced by a gall-fly, this stimulus was
produced by a microscopic organism which entered into symbiosis
with the plant, living and reproducing in a chromosome, the plant
would then carry about within itself the source of the morpho-
genetic stimulus, and that specific type of gall would become one
of the hereditary characteristics of the plant, developing in the
same way as its leaves and flowers.

The great significance of the formation of such structures as
plant galls lies in the fact that here there can be no question of a
long process of evolution adapting the plant to make this highly
specific and complex response to the stimulus provided by the, gall-
fly, since the galls are of no survival value to the plant. Ft is an
example of the immense range of potential morphogenetic responses
possessed by organisms but normally not evoked owing to lack of
the necessary stimulus or conditions. It also illustrates what far-
reaching consequences might result from a single gene mutation,
and shows that the morphogenetic processes do not change in an
unco-ordinated way, but so as to result in a formed structure and
not a mere mass of unorganized tissue.

The action of the gall-fly can be paralleled by many experimental
means of altering the normal process of embryonic development
in animals, and again we find that unless the modifications of the
morphogenetic process thus caused are so extreme that a viable
embryo cannot result, orderly modifications of normal structures
are produced. An example of this is afforded by Stocknrcl's inves-
tigations of the effect of various depressants on the development
of the eye. If small quantities of alcohol or magnesium chloride
are added to the sea water in which fish eggs are developing, the
two eye rudiments tend to fuse into one, giving in extreme cases a
single median eye with scarcely an indication of a double origin.
Here again it can be seen that a single gene mutation which
resulted in the production of such depressant substances would
produce in one evolutionary step an organism with a single median
eye instead of the paired lateral eyes. And, in fact, many single
gene mutations do affect practically the whole constitution of the
organism. Many gene mutations in Drosophila are of this type.
In man, the rare condition known as brachydactyly is shown by